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ABSTRACT 



ONLINE READING COMPREHENSION STRATEGIES AMONG GENERAL AND 
SPECIAL EDUCATION ELEMENTARY AND MIDDLE SCHOOL STUDENTS 

By 

Hsin-Yuan Chen 

According to government reports, new Internet technologies present readers with 
new reading opportunities and challenges (National Institute of Child Health and Human 
Development, 2000; RAND Reading Study Group [RRSG], 2002). However, we are just 
beginning to understand the specific complexities that Internet text imposes on the read- 
ing comprehension process (Coiro, 2003; Leu, Kinzer, Coiro & Cammack, 2004), and we 
know even less about what these complexities mean for particular student populations 
who are reading texts in a variety of online environments. The present study purposefully 
targeted the online reading strategies of upper-elementary and middle school students 
with and without learning disabilities (LD), in the U.S. and in Taiwan, as they read expo- 
sitory text. Several aspects of the comprehension process were studied, including: (1) In- 
ternet navigation strategies and behaviors, (2) students’ sensitivity to the organizational 
structure of hypertexts, (3) online search strategies, and (4) online reading strategies. Da- 
ta collection involved surveys, structured metacognitive interviews, observations, reading 
comprehension activities, and online search tasks that were administered to 119 Ameri- 
can and Taiwanese students in the fifth and sixth grades. 

The results suggested that the fifth- and sixth-grade students in this study (1) had 
opportunities to use computers and use the Internet, but they were not taught sufficient 
online reading and search strategies; (2) were easily disorientated by the non-linear nature 




and unfamiliar structure of online texts, especially when Websites or Web pages lacked 
appropriate tabs or organizational cues for informational passages; (3) did not employ 
recommended online search strategies; and (4) had weak before-reading strategies, and 
had difficulty distinguishing before- and during-reading strategies, although their after- 
reading strategies were often advanced. The study findings suggested that: (1) students 
needed to be taught necessary online reading and search strategies, and (2) educators and 
instructional Website designers needed to be mindful of the characteristics of non-linear 
and unclearly structured text when designing Websites and hypermedia for upper- 
elementary and middle school students. 
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INTRODUCTION 



Comprehending what is read presents significant challenges for many students, in- 
cluding students with learning disabilities (LD). Explicit and highly structured reading 
skills are required, and so is the application of strategy knowledge in support of reading 
comprehension, no matter whether students are reading in a conventional print or online 
digital environment. Indeed, most learning that results from reading, both with print and 
online, depends on the ability to read and understand informational text. Also, reading 
skills need to be highly structured and yet flexible in the different environments in which 
students read. However, there are many questions that have yet to be answered: How 
likely is it that students with and without LD will employ reading strategies when they 
are exposed to informational passages? Do readers with different disability status employ 
different reading comprehension skills and strategies when they read online texts? How 
do different types of text structures help or hinder students’ reading in online environ- 
ments? What characteristics do hypertext readers have when they search for and locate 
information on the Internet? Emerging from these questions, the purpose of this study is 
to investigate the online reading strategies elementary and middle school students actual- 
ly use, with the larger goal of understanding how these students may optimize their read- 
ing comprehension with informational texts. 

Rationale 

A National Reading Agenda 

The No Child Left Behind Act of 2001 (United States Department of Education, 2002) 
requires students from all subgroups, including students with disabilities in Grades 3 
through 8, to make adequate yearly progress (AYP) and reach proficient levels in mathe- 
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matics and reading/language arts by the 2013-2014 school year. This means that reading 
will remain a primary subject in the school curriculum, and one of the most important 
academic skills and abilities that influence student learning across the curriculum. 

One national report shows that more than eight million struggling readers in grades 4- 
12 in U.S. schools are not equipped with adequate literacy skills (NCES, 2003, 2007). 
Only 31% of fourth graders in 2004-2005 and 33% of fourth grade students in 2006-2007 
scored at the proficient level in reading performance on the National Assessment of Edu- 
cational Progress (NAEP), which defines proficiency as “solid academic performance” 
(NCES, 2007). Conversely, nearly 70% of students entering the fifth grade scored below 
this level, which means that they had only attained “partial mastery” of grade-level skills 
(Loomis & Bourque, 2001, p. 2). 

Students who face difficulties in reading include students with learning disabili- 
ties (LD) who have been identified as having difficulties in literacy. They may have diffi- 
culty in reading words accurately; they may fail to comprehend what they read; they may 
lack the reading fluency needed to facilitate comprehension; or they may fail to use or 
acquire strategies to help them grasp the gist of a text, to recognize main ideas, to repair 
misinterpretations, and to change tactics based on the purpose of reading (Biancarosa & 
Snow, 2004). Such students with LD may not know how to activate relevant strategies to 
comprehend the informational passages in a particular subject, and they may fail to gene- 
ralize the strategies they have learned in their reading or language arts class to the con- 
tent-area literacy tasks they encounter in science, social studies, or mathematics (Bianca- 
rosa & Snow, 2004). In a nutshell, these students need to acquire the grade-level reading 
skills and strategies to support their reading comprehension performance, and they need 
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specific instruction that will help them generalize their strategy knowledge to the content 
areas of the informational curriculum. 

Reading Strategies 

Pressley and Afflerbach in 1995 (see also Gildroy & Deshler, 2006; Pressley & 
Wharton-McDonald, 1997) examined all extant think-aloud-based studies of reading and 
concluded that expert readers of print-based text actively employ reading strategies to 
increase their reading comprehension performance. Pressley (2000) pointed out that pro- 
ficient readers know when and how to use a variety of comprehension strategies in differ- 
ent stages of reading, such as before, during, and after reading. The use of before, during, 
and after reading strategies has been shown to enhance readers’ comprehension (Brown, 
Pressley, Van Meter, & Schuder, 1996) and recall from informational text (Anderson & 
Roit, 1993; Bereiter & Bird, 1985; Lytle, 1982; Pressley et al., 1992). Further, strategic 
readers set up reading purposes and actively engage in what is being read (Stahl & Vancil, 
1986; Steffensen, Goetz, & Cheng, 1999), as well as attend to text organization and struc- 
ture (Anderson & Armbruster, 1984; Meyer & Rice, 1984). 

The prevailing literature has focused on print-based reading studies. Consequently, 
much less is known about how students use comprehension strategies in online reading 
environments (see Coiro & Dobler, 2007; Kamil & Intrator, 1998; Leu, 2000, 2002; Leu, 
Kinzer, Coiro, & Cammack, 2004; Reinking, 1998). Most of the research on online read- 
ing has focused on adults or college students (Lawless, Mills, & Brown, 2003), but there 
is little empirical data on the performance of adolescents (Coiro & Dobler, 2007) or up- 
per-elementary school students. Of interest in this research is the nature of students’ read- 
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ing processes and their cognitive strategies in non-linear online environments (Balcytiene, 
1999), especially in reading and interpreting online informational (expository) passages. 
Online Reading Comprehension 

The Internet has transformed the nature of literacy learning, opening up virtually 
unlimited opportunities for users to further their academic knowledge, economic oppor- 
tunities, and information circulation (Educational Testing Service, 2003; U. S. Depart- 
ment of Commerce, 2002). Most public schools in the United States provide their stu- 
dents with access to the Internet (National Center for Education Statistics [NCES], 2002, 
2003). In fact, Internet technologies have become a part of school children’s daily lives, 
especially in the area of informational texts (Lebo, 2003). 

With its increasing capacity for access to online information (i.e., enriched hyper- 
text, hypermedia, and multimedia), the Internet provides abundant resources and oppor- 
tunities for students, and presents challenges for literacy educators (Spires & Estes, 2002). 
If students are to take full advantage of the informational possibilities afforded by the In- 
ternet, then it is essential to develop their digital literacy skills and strategies. According 
to government reports, new Internet skills are involved because Internet texts pose new 
reading challenges (National Institute of Child Health and Human Development 
[NICHD], 2000; RAND Reading Study Group [RRSG], 2002). For example, learners 
have to find solutions or make decisions about the suitability or usefulness of particular 
webpages from among the thousands listed on a search engine results page. They need 
new skills to face this new challenge (i.e., key word searching, selection, or organization) 
that will help them to manage these rich information resources as part of a learner-driven 
process involving investigation, research inquiry, and synthesizing meaning from many 
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sources of data. Learning becomes a real time exploration of dynamic world issues based 
on personal inquiry goals. 

However, in comparison with research involving conventional print text, there is 
scarce empirical work to support the claim that hypertext poses additional complexities in 
the reading comprehension process (Coiro, 2003; Leu, Kinzer, Coiro & Cammack, 2004). 
In a meta-analysis study of 80 research articles that focused on comprehension and tech- 
nology, only three of these studies focused on the Internet (Coiro, Leu, Kinzer, Labbo, & 
Teale, 2003). This gap in the research literature means that many educators may not be 
equipping their students with the comprehension skills and strategies they need to take 
full advantage of the opportunities for lifelong learning and reading that are available 
through the Internet. The purpose of this research is to examine elementary and middle 
school students’ strategy use in reading comprehension and performance as they read 
hypertexts on the Internet. 
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LITERATURE REVIEW 



The research described in this dissertation draws on three complementary concep- 
tual frameworks. The first section of the literature review will focus on the informational 
reading comprehension strategies involved in reading conventional text. Two theoretical 
principles of reading processes and comprehension will frame the first section, including 
the literatures on cognitive theory and sociocultural theory. Within this section, the roles 
of texts, readers, and context in the reading comprehension process will be reviewed and 
discussed. 

In the second section, online reading comprehension strategies will be reviewed, 
drawing on two theoretical frames: cognitive flexibility theory and new digital literacies. 
This section will explore the differences and similarities that exist between traditional 
print texts and hypertexts, as well as between readers of print and online readers in terms 
of their reading comprehension processes and strategy use. 

In the third section, of special interest to the current research, the reading problems 
that students with learning disabilities face will be presented. The first part of this section 
will focus on the problems or difficulties that students with LD experience with tradition- 
al print passages. The concluding part then will highlight the need to explore the online 
reading comprehension strategies used by students with and without learning disabilities. 

Reading Comprehension Strategies in Traditional Informational Texts 
Reading comprehension includes several elements that allow readers to simulta- 
neously process, extract, and construct meaning through written language (RAND Read- 
ing Study Group [RRSG], 2002, p. 11). Many researchers agree that the three elements 
interact to influence the reading comprehension process, and that this process is further 
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influenced by factors associated with the reader, text, and context (e.g., Paris, Wasik, & 
Turner, 1991; Pressley & Afflerbach, 1995; RRSG, 2002). 

The skilled reader applies a broad range of processes and strategies designed to 
construct meaning. This skilled reader draws on and elaborates on the full range of 
processes and strategies related to the reader’s prior knowledge and reading dispositions 
(e.g., vocabulary knowledge, decoding skills, meaning-making strategies) that help the 
reader to access and assign meaning to the text. In addition to reader-based factors, there 
are specific features of the text that influence the comprehension performance. For exam- 
ple, the reader’s knowledge of common text structures influences the reader’s literacy 
performance, including the reader’s knowledge of narrative sub-genres (e.g., short story, 
autobiography, novel, etc.) and expository sub-genres (e.g., descriptive, persuasive, ana- 
lytical, or procedural texts) and their respective text structures (Applebee, 2000; Englert, 
Mariage, Okolo et al., in press; Ogle & Blachowicz, 2002; Scardamalia & Bereiter, 1986). 
Finally, the reader and text interact in a broader sociocultural context, which entails learn- 
ing and reading in a sociocultural environment that involves cultural tools and social 
agents. Figure 1 presents a visual representation of this literacy model, which is further 
explained in the following sections. 
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Figure 1. The roles of reader, text, and context in the reading process and comprehension 

The Text, Reader, & Context in Reading Comprehension 

The reader. “Comprehension” can be broadly defined as “the process of simulta- 
neously extracting and constructing meaning through interaction and involvement with 
written language” (RAND Reading Study Group [RRSG], 2002, p. 11). It encompasses a 
wide variety of skills and strategies, especially when comprehension entails reading. The 
central element of reading comprehension is a reader’s ability to get the gist, point, or 
main ideas from a text (Pearson & Johnston, 1978; Williams, 2003). Without an ability to 
understand the meaning of a text, the reader is not able to make inferences, compare dif- 
ferences within and across the sections of a text, or engage in critical thinking about the 
textual ideas. 

When processing a print text, the reader’s prior knowledge plays a central role in 
the reading comprehension process (Carlisle & Rice, 2004; Duke, Pressley, & Hilden, 
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2004) . For example, the reader has to make sense of the words based on what is already 
known (Goodman, 1967; Smith, 1971). Consequently, reading comprehension is influ- 
enced by the reader’s knowledge of the reading topics and his/her familiarity with the 
central concepts of a passage. Prior knowledge helps the reader to predict words and par- 
ticular types of information, and this knowledge in turn helps the reader to monitor the 
comprehension process (Anderson & Pearson, 1984). In addition, the reader uses prior 
knowledge to query the ideas in the text, ask questions, make inferences, construct mean- 
ings and images, and summarize what has been read in the text (Pressley & Afflerbach, 
1995). These procedural actions that the reader takes are called “strategies,” and prior 
knowledge influences the reader’s employment of sense-making strategies in the plan- 
ning and monitoring stages of the comprehension process. 

Besides prior knowledge, some researchers also believe that reading comprehen- 
sion is related to word recognition (e.g., word identification or decoding), which includes 
the reader’s automaticity in identifying words and overall fluency in reading (Gough, 
Hoover, & Peterson, 1996). It is often assumed that once a reader is fluent, s/he will 
comprehend what is read. However, many researchers (i.e., Bames, Faulkner, & Dennis, 
2001; Buly & Valencia, 2002; Dewitz & Dewitz, 2003) have proven that even students 
who can read and recognize words on tests and in their textbooks can fail to comprehend. 
In one study of more than 400 children in a summer reading program, researchers found 
that there was no correlation between students’ fluency in word recognition and their res- 
ponses to a series of comprehension questions (Paris, Carpenter, Paris, & Hamilton, 

2005) . Other studies have corroborated the finding that oral reading fluency becomes 
more dissociated from comprehension after grade 3 (Kranzler, Miller, & Jordan, 1999; 
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Paris, Carpenter, Paris, & Hamilton, 2005; Stahl & Hiebert, 2006). These studies suggest 
that oral reading-rate assessments do not accurately measure or predict the comprehen- 
sion performance of older students (Pressley & Hilden, 2005). In other words, lack of 
oral reading fluency correlates strongly with lack of comprehension among novice read- 
ers, but among experienced readers this correlation between fluency and comprehension 
does not exist (Paris, Carpenter, Paris, & Hamilton, in press). 

Another explanation for the lack of correlation between word reading fluency and 
comprehension might be that readers’ cognitive resources are finite and that the resources 
they can commit to performing the reading process are limited. When readers expend a 
large proportion of their attention to low-level processes such as word recognition, they 
do not have additional resources to devote to the comprehension process. For these read- 
ers, the cognitive load imposed by the lower-level processes hinders the executive func- 
tions that would allow them to monitor the higher- level processes of comprehension (La- 
Berge & Samuels, 1974). In this way, reader-based factors strongly impinge on reading 
comprehension. And as reader-based factors interact with the comprehension process, 
they are, in turn, supplemented or inhibited by other specific features associated with var- 
ious aspects of the reader, text, and context. 

A skilled reader also brings many abilities and characteristics to the reading activ- 
ity. These characteristics involve critical thinking skills and dispositions, including the 
ability and inclination to analyze what has been read, interpret the meaning of the text, 
gather information from multiple sources, and solve confusing points while reading. A 
good reader must understand the purposes and goals for reading, how to achieve those 
reading goals, how to adjust the reading path, and what strategies to apply to maintain 
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good comprehension. Altogether these abilities encapsulate at least three reader-based 
aspects of reading comprehension: metacognitive knowledge, self-regulation, and moti- 
vational beliefs (Borkowski & Burke, 1996; Dickson, Collins, Simmons, & Kame’enui, 
1998; Paris et al., 1991). 

Metacognitive knowledge refers to when the reader has conscious knowledge of 
what is expected and what strategies to use to find a solution or a way forward. Metacog- 
nitive knowledge includes declarative knowledge (knowing what strategies to employ), 
procedural knowledge (how to employ the strategies), and conditional knowledge (know- 
ing when and why the strategies should be employed) (Anderson, 1993; Enns, 1993; Par- 
is, Lipson and Wixson, 1983; Smith and Ragan, 1999). Metacognitive knowledge is ne- 
cessary for the reader to self-direct, self-monitor, and self-regulate reading performance, 
all of which are associated with the readers’ executive control of the reading process and 
functions. When readers can employ strategies and understand the benefits of using par- 
ticular strategies, they typically have higher motivational beliefs and self-efficacy (West- 
by, 2004). The following paragraphs and Table 1 further explain the three components of 
successful reading. 
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Table 1. Reader’s Qualities and Abilities in Reading Activities 



Component 


Type of Knowledge 


Characteristic 


Metacognitive 

Knowledge 


Knowledge of thinking 
Knowledge of different tasks 
Knowledge of strategies 
Knowledge of resources 
Knowledge of expected out- 
comes 


Is the material too easy (or hard)? 
Which subjects or topics are inter- 
esting? 

What kind of testing formats will 
show up in the exams? 

What strategies or resource mate- 
rials are used for comprehension or 
testing questions? 


Self- 

Regulation 


Coordinate metacognitive 
knowledge 

Set up realistic reading goals 
Monitor reading progress and 
comprehension 
Remediate reading confusions 
or failures 

Appreciate reading results 


How do I read this task? First, 
second, next...? 

How do I know if I understand the 
text? 

What difficulties prevent under- 
standing in this text? 

What actions should be taken to 
comprehend the task? 


Motivational 

Beliefs 


Competency, ability 
Belief, value 
Interest 
Attitude 


Do I have the ability to handle the 
reading task? 

How do I explain this failure or 
success? 

Do I believe the reading strategy is 
worthy? 



Metacognition consists of three components. The first component of metacogni- 
tion was defined by Flavell (1976) as “one’s cognition knowledge concerning one’s own 
cognitive processes and products or anything related to them” (p. 232). The cognitive 
knowledge implicit in that definition refers to one’s conscious awareness or knowledge of 
thinking, including knowledge of different tasks, knowledge of strategies, and knowledge 
of expected outcomes (Flavell, 1979). For example, the reader with metacognitive know- 
ledge knows if the material is easy or hard; which subjects or topics are interesting; what 
kind of testing formats will show up in the exams, and how to comprehend or answer 
testing questions by selecting various strategies or acquiring resource materials. A good 
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reader also intentionally performs cognitive processes and metacognitive strategies to in- 
fluence learning and cognition (Mayer, 2001), such as using a rehearsal strategy to me- 
morize a paragraph through cognitive processes, or applying a representational strategy 
(i.e., map, notes) to comprehend a passage. The application of cognitive processes and 
metacognitive strategies helps the reader enhance reading comprehension and learning 
performance. 

The second metacognitive component consists of executive functioning, or self- 
regulation. This component first appeared in Brown’s (1980) descriptive study of reader- 
controlled strategies. The strategies identified by Brown (1980) included text selection, 
comprehension monitoring, corrective actions in the comprehension process, structure 
cues retrieval, and testing readiness estimation. Self-regulation may also be influenced by 
other personal variables, like self-concept (i.e., self-esteem, self-efficacy) or personal 
sentiments (i.e., anxiety, excitement, interest) (Westby, 2004). At the highest level, the 
self-regulated reader sets up realistic reading goals, monitors his/her progress, and appre- 
ciates the results. The reader may also regulate his/her knowledge-seeking process and 
evaluate his/her strategy use to ensure the comprehension of texts, in the present and also 
in the future (Mosenthal & Kirsch, 1991; Paris, Lipson, & Wixson, 1994). 

The final component comprises motivation and motivational beliefs. Researchers 
believe that motivational and affective variables are also key elements that influence the 
cognitive reading processes and comprehension (Baker & Wigfield, 1999; Guthrie & 
Wigfield, 1997). These motivational and affective variables include beliefs, values, pers- 
pectives, perceptions, goals, interests, and attitudes that can affect strategy use with in- 
formational texts (Chapman & Tunmer, 1995; Guthrie & Alvermann, 1999; Horner & 
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Shewry, 2002; McKenna, Kear, & Ellsworth, 1995). These motivational beliefs may in- 
fluence the reader’s self-regulation and motivation in studying or searching for informa- 
tion. For example, the reader may only work for tangible rewards, rather than because of 
personal interest in or curiosity about the knowledge being sought. Such a reader may be 
quickly frustrated or anxious because of the external consequences. The focus on external 
factors will likely affect reading comprehension because the reader may not focus suffi- 
ciently on his/her reading goals, the features of the text, or the details that were read 
(Westby, 2004). 

How does a good reader apply strategies when reading? What underlies the read- 
er’s metacognition, motivation, and executive functioning to assist reading? Researchers 
have shown that a good reader is usually a self-regulated learner who is intrinsically mo- 
tivated; he/she reads for interest in or curiosity about knowledge and learning, not be- 
cause of the exterior awards (Guthrie & Knowles, 2001). This reader sets up his personal 
goals before engaging in reading to get the gist and meaning. In addition, this kind of 
reader is usually a good comprehender who skillfully and effectively applies metacogni- 
tive strategies as tools to aid reading comprehension to a greater degree than a poor read- 
er (e.g., Palincsar & Brown, 1984; Pearson & Fielding, 1991; Pressley, 2002; Tierney & 
Cunningham, 1984). The use of the strategies will aid the learning of reading comprehen- 
sion skills, word recognition, and phonological decoding skills (Pinnell, Fyons, DeFord, 
& Bryk, 1994; Tunmer, Herriman, & Nesdale, 1988; Vellutino & Scanlon, in press). 

Furthermore, the expert reader is active in applying a wide range of reading strat- 
egies and processes that are suitable for the different phases of reading, including before, 
during, and after reading (Pressley, 2002; Pressley & Afflerbach, 1995; Pressley & Whar- 
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ton-McDonald, 1997). These sub-processes help the reader remain actively involved in 



reading and interpreting the text to increase his/her reading comprehension. The left part 
of Table 2 illustrates these sub-processes of reading, and the right column indicates the 
reading strategies employed by the expert reader during each sub-process. 



Table 2. Summary of Research Findings for Reading Strategies of Print Texts 





Expert-Level Print Reading Strategies 


Before 


1. Sets a purpose and goals for reading (e.g., to study, for entertainment) 

2. Previews the text (e.g., title, introduction, headings, pictures/graphics, 
captions, summary, questions) 

3. Plans how to read the text (e.g., front to back, or specific sections) 


During 


1. Thinks about what is already known about the topics 

2. Anticipates and utilize text structures 

3. Asks questions and seek answers 

4. Predicts, confirms, or modifies predictions 

5. Identifies important information and details 

6. Relates important points across the text 

7. Paraphrases and summarizes as a means to remember what was read 

8. Infers, adds missing details, makes associations 

9. Visualizes what is described 

10. Monitors comprehension 

11. Mends breakdowns in comprehension (e.g., re-reads, uses the glossary, 
consults graphics) 


After 


1. Summarizes 

2. Reflects 

3. Synthesizes 

4. Writes 



Before -reading strategies enable the reader to assess prior knowledge, define 
reading purpose, make predictions about the topic, and survey the material (Pressley, 
2002; Pressley & Afflerbach, 1995; Pressley & Wharton-McDonald, 1997). For example, 
the reader may set up a goal to learn the material in depth, recall main ideas for a test, or 
look for specific information. Thus, the reader may skim or look through the text to get a 
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sense of the topics, its organizational structure, and the main parts to see if the text will 
meet his/her reading purpose. When surveying the text, the reader may also need to acti- 
vate prior knowledge related to the text in order to make predictions or construct hypo- 
theses about the covered topics. Through “text preview,” the reader is motivated to read 
for understanding (Graves, Prenn, & Cooke, 1985; Graves et al., 2001). 

During-reading strategies are employed by the reader to comprehend the impor- 
tant textual ideas, to monitor comprehension performance, and to make corresponding 
adjustments. The strategies employed by the reader while reading include utilizing text 
structures, asking questions and seeking answers, confirming or modifying predictions, 
identifying important information, relating important points across the text, paraphrasing 
and summarizing to remember what is read, inferring, and monitoring comprehension 
(Gildroy & Deshler, 2006; Pressley, 2002; Pressley & Afflerbach, 1995; Pressley & 
Wharton-McDonald, 1997). The reader may first skim some parts and focus on specific 
topics; then, re-read some sections to more deeply process the main ideas and details, or 
annotate the text by highlighting, note-taking, or coding the ideas through symbol- 
marking (Englert et al., in press). The good reader also makes inferences, interprets 
meanings, changes hypotheses, and pays attention to the causal relations implied in the 
text or author’s intention. These strategies help the reader fill in the gaps of the text, make 
meanings more sensible, and increase the coherence of understanding from text (Duke et 
al., 2004; Pressley & Afflerbach, 1995). In addition, a good comprehender employs self- 
regulation during this sub-process (Westby, 2004). For example, the self-regulated reader 
may look back or jump ahead for clarification on a point that was confusing; the reader 
may read slowly when pondering specific points that relate to the reading goals; the read- 
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er may also try to solve the inconsistency because the reader expects a text to be consis- 
tent and coherent. Throughout reading, the good reader is very active in monitoring his 
text comprehension (e.g., relevance to reading goal, attention maintenance), in applying 
fix-up strategies when comprehension performance has been compromised, and evaluat- 
ing the text information (creditability of the sources, quality of the passage). 

After-reading strategies include the reader’s interpretation or reaction to what is 
read while refining critical thinking skills. These strategies include summarizing, reflect- 
ing, synthesizing, interpreting, representing, and then integrating all of the above strate- 
gies within the reading or inquiry process (Pressley, 2002; Pressley & Afflerbach, 1995; 
Pressley & Wharton-McDonald, 1997). For example, the reader may reflect on ideas in 
the text, construct summaries based on what is read, consider confusing points, and check 
the coherence of the text. The reader may further interpret the meanings from the text that 
can be applied in the future as part of a reading-to-learn or writing-to-leam effort (Press- 
ley, 2002). 

The use of the before, during, and after reading strategies can result in increased 
comprehension, especially when the reader is reading independently (Brown, Pressley, 
Van Meter, & Schuder, 1996). The expert reader of informational texts is no exception to 
this general rule. Such a reader must be strategic and employ a range of strategies when 
engaged in reading informational text (Anderson & Roit, 1993; Bereiter & Bird, 1985; 
Lytle, 1982; Pressley et al., 1992): knowing what the strategies are (declarative know- 
ledge), developing procedures for employing strategies (procedural knowledge), and 
making decisions about the right time to use the appropriate strategies (conditional know- 
ledge). The strategic reader of informational text is purposeful and actively engaged in 
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what is read (Stahl & Vancil, 1986; Steffensen, Goetz, & Cheng, 1999), and also attends 
to the text organization and structure (Anderson & Armbruster, 1984; Meyer & Rice, 
1984). These reading strategies help scaffold students’ interactions with texts. In the next 
section, the specific features of texts are discussed. 

The text. Broadly, text designates any print or electronic text which plays a cen- 
tral role in the comprehension process, and which requires that the reader construct repre- 
sentations from the text (RRSG, 2002, p. 14). No matter whether texts are printed or dis- 
played electronically, they usually belong to one of two textual types: informational (ex- 
pository) and narrative texts. These two genres are distinct in structure, content, and in- 
tent (Armbruster, 1984; Duke, 2000). In narrative texts, a successful reader knows that 
the story structure includes the story setting, characters, a sequence of events or actions, a 
climax, resolution, and conclusion (Fitzgerald, 1984; Mandler & Johnson, 1977). In in- 
formational texts, a skilled reader seeks the expository text structure and attends to the 
structural cues to identify the important ideas based on the reader’s purpose. The reader’s 
expectations and predictions guide the meaning-making and comprehension process 
(Duke et al., 2004) when engaged with expository text while reading. In this present 
study, informational texts will be the primary focus, and they are used to examine stu- 
dents’ reading comprehension and strategy application as they read on the Internet. 

Students have many opportunities to work with informational materials, such as in 
science and social studies, especially when they enter the fourth grades and up (Wilson & 
Rupley, 1997). At the same time, research studies and reports show that young readers 
usually experience more difficulty and face greater challenges in reading informational 
passages than in reading narrative texts (Biancarosa & Snow, 2004; Zabrucky & Ratner, 
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1992) because with an informational passage the reader has to simultaneously process 
several tasks, such as defining purposes, searching for related information, connecting to 
background knowledge, and synthesizing multiple soures of information within and be- 
tween texts (Dreher, 2002; Hartman, 1995; Kristeva, 1986; Spivey & King, 1989). Fur- 
thermore, expository texts often contains unfamiliar content (Kucan & Beck, 1997) and 
technical vocabulary, and communicate abstract principles about expository concepts, 
which means that students have to employ more effective cognitive routines to organize, 
synthesize, interpret, or summarize the content (Lapp, Flood, & Ranck-Buhr, 1995). To 
complicate matters further, informational texts may simultaneously be comprised of a 
variety of text structures (i.e., compare and contrast , cause and effect, problem and solu- 
tion) (Kucan & Beck, 1997), rendering the expository information more difficult and re- 
mote for the readers to access, organize, and to comprehend. 

Infrequent exposure to expository texts is another factor that has a negative im- 
pact on the performance of upper-elementary students. Elementary students receive less 
exposure to informational than to narrative texts (Duke, 1998; Olinghouse, 2007; Stein & 
Trabasso 1982; Winograd & Bridge, 1986) which results in inadequate knowledge about 
informational genres, as revealed by reading and writing assessments (Chen & Englert, 
submitted; De La Paz, 1997; Hidi & Hildyard, 1983; Olinghouse, 2007; Pelligrini, Galda, 
& Rubin, 1984; Winograd & Bridge, 1986). Several studies have indicated that students 
display better-developed skills, and exhibit greater performance gains in reading and 
writing narratives than in reading and writing informational texts (Applebee, 2000; En- 
glert et al., in press; Ogle & Blachowicz, 2002; Scardamalia & Bereiter, 1986). This may 
explain the achievement slump that researchers have observed in the fourth grade when 
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instructional emphasis on the independent comprehension and composition of expository 
texts increases at the same time that instruction in expository comprehension and compo- 
sition processes remains generally sparse (Chall, Jacobs, & Baldwin, 1990). 

The inadequate attention to exposition is unwarranted because informational texts 
reliably exhibit text structures and other features that can be described and taught. Text 
structure refers to the semantic and syntactic arrangement of ideas that are organized in 
particular ways to address specific purposes (Englert et al., in press; Vaughn & Klingner, 
2004). The common text structures underlying informational text include: (1) cause and 
effect (reasons, causes, and effects), (2) compare and contrast (e.g., the similarities and 
differences between two or more people, animals, events, objects, settings, or topics), (3) 
problem and solution (statement of a problem and the presentation of solution), (4) or- 
der/sequence (timeline, chronological account, or steps: events in a sequence from begin- 
ning to end, typically signaled by keywords such as first, then, next, and finally, as well 
as specific dates and times), and (5) categories and details (e.g., classifications, enumera- 
tions or taxonomies consisting of hierarchical relationships among ideas that correspond 
to superordinate and subordinate ideas (Anderson & Armbruster, 1984; Englert et al., 
2006, 2007, in press; Englert & Thomas, 1987; Gersten, Fuchs, Williams, & Baker, 2001; 
Meyer, 1975; Meyer, Brandt, & Bluth, 1980; Meyer & Freedle, 1984; Vaughn & Kling- 
ner, 2004; Weaver & Kintsch, 1991). 

The five text structures are further defined as follows (see Table 3): 

1. Cause and effect: a text structure tells the results of an event or occurrence and 
the reasons why it happened. Example: The cheetah is endangered. Why? 
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There are several causes that lead to this result/effect. First, they suffered from 
inbreeding. Second, they had high infant morality. Third, they lost habitat. 

2. Compare and contrast : a text structure that compares the similarities and dif- 
ferences between two or more people, animals, events, objects, settings, or 
topics. Example: Although the cheetah is the oldest of the world’s big cats, 
unlike other cats, the cheetah has a leaner body and longer legs. It is the only 
cat with short, blunt semi-retractable claws. Cheetahs’ paws are less rounded 
than other cats’, and their pads are hard, similar to tire treads. 

3. Problem and solution : a text structure that states a problem and then presents 
a solution. Example: How can we protect the cheetah from extinction? Only 
human actions can save them. Farmers need to be more tolerant of cheetahs 
and should not kill any of them. 

4. Order/sequence: a text structure that sequences events from beginning to end 
(specific dates and times might be mentioned); a text structure that orders 
steps in a process or in a series of events. Example: At the beginning of the 
1990s, the total cheetah population was estimated to be 100,000. Today the 
population is between 12,000 and 15,000. 

5. Categories and details : a text structure that categorizes objects in some tax- 
onomy according to related details; items are put into categories or into some 
other system of classification. Example: The cheetah is in the family Felidae. 

It is the oldest of the world’s big cats. It existed 4,000,000 years ago. It is also 
the world’s fastest land animal. It can reach speeds of 70 mph. 
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Each text structure provides keywords that signal the location of answers to spe- 
cific kinds of questions (see Table 3). For example, the compare/contrast structure ad- 
dresses questions such as “What two things are being compared?” “How are they alike?” 
and “How are they different?” (Anderson & Armbruster, 1984; Englert & Thomas, 1987; 
Meyer, Brandt, & Bluth, 1980); the cause-effect structure suggests questions such as 
“What are the causes and effects of this event?” “What is the critical event?” “What 
caused the event?” “What are the effects?” and “What might happen next?” (Englert & 
Thomas, 1987; Meyer, Brandt, & Bluth, 1980); the problem- solution structure focuses on 
the answers to questions such as “What is the problem?” “What are the possible solu- 
tions?” “Which solution is best?” and “How will you implement this solution?” (Englert 
& Thomas, 1987; Meyer & Freedle, 1984). Table 3 provides more specific information 
about the types of questions occasioned by different text structures, and the keywords that 
signal the location of textual information. 
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Table 3. The description and keywords of text structures 



Text Structure 


Description 


Keywords 


Cause-Effect 

Structure 


The result of an event or occur- 
rence and the reasons it happened. 


consequently , therefore , as a 
result , thereby , this leads to 




Example: The cheetah is endan- 
gered. Why? First, they suffered 
from inbreeding. Second, they suf- 
fered from high infant morality. 
Third, they lost habitat. 


What are the causes and effects 
of this event? What is the criti- 
cal event? What caused the 
event? What are the effects? 
What might happen next? 


Comparison/ 
Contrast Struc- 
ture 


The similarities and differences 
between two or more people, ani- 
mals, events, objects, settings, or 
topics. 


however, unlike, like, by con- 
trast, yet, in comparison, al- 
though, whereas, similar to, 
different from 




Example: Unlike other cats, the 
cheetah has a leaner body and 
longer legs. It is the only cat with 
short, blunt semi-retractable claws. 
Cheetahs’ paws are less rounded 
than other cats’, and their pads are 
hard, similar to tire treads. 


What is different or alike be- 
tween the two through compar- 
ison and contrast? What quali- 
ties of each thing correspond to 
one another? What two things 
are being compared? How are 
they alike? How are they dif- 
ferent? 


Problem- 
Solution Struc- 
ture 


Statement of a problem and then 
presentation of solution 

Example: How should we protect 
the cheetah from extinction? Only 
human actions can save them. 
Farmers need to be more tolerant 
of cheetahs and should not kill any 
of them. 


problem, question, solution, 
answer 

What is the problem? What are 
the possible solutions? Which 
solution is best? How will you 
implement this solution? 


Order/Sequence 
Structure 
(timeline, chro- 
nological se- 
quence, or 
steps) 


Events in a sequence from begin- 
ning to end (dates and times might 
be mentioned); the order or steps in 
a process or series of events. 
Example: At the beginning of the 
1990s, the total cheetah population 
was estimated to be 100,000. To- 
day the population is between 
12,000 and 15,000. 


next, first, last, second, anoth- 
er, then, additionally 

In what order did these events 
occur? What are the proce- 
dures of this occurrence? 
When did it happen? 
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Table 3. Continued 



Categories- 
Details Struc- 
ture (enumera- 
tion, taxonomy, 
classification) 

or 


Objects are categorized in some tax- 
onomy according to related details; 
items are put into catego- 
ries/organization/classification 

Example: The cheetah is in the fami- 
ly Felidae. It is the oldest of the 
world’s big cats. It existed 4,000,000 
years ago. It is also the world’s fast- 
est land animal. It can reach speeds 
of 70 mph. 


categories, classification, or- 
ganization, groups, chunks, 
main ideas, details 

What is the main idea of this 
passage? What category does 
it belong to? What are its de- 
tails? 




The passage is organized as an out- 


as following/below, for ex- 




line or list. Each section begins with 


ample, for instance, specifi- 


List Structure 


a main idea, and then elaborates with 


colly, in particular, in addi- 


subsections/details. 


don 




Example: The cheetah is threatened 


What is the topic/main idea of 




with extinction for the following 


this outline? What are the 




reasons. First, they suffered from 


subsections/details? Why are 




inbreeding. Second, they expe- 


these details grouped togeth- 




rienced high infant morality. Third, 
they lost their habitat. 


er? 



Text structure is associated with reading comprehension performance (Bakken, 
Mastropieri, & Scruggs, 1997; Englert & Hiebert, 1984). A well-structured text presents 
information in a clear and logical order, which makes it easier for readers to predict and 
identify the textual elements that satisfy the structural requirements of the expository text 
structure. In turn, the reader’s ability to apply knowledge about text structures in the read- 
ing process is associated with boosts in the reader’s recall and comprehension since the 
text structure elements can be stored and retrieved based on organized networks that spe- 
cify meaningful chunks and relationships (Baker & Brown, 1984; Pearson & Dole, 1987; 
RAND Reading Study Group, 2002). Taylor and Samuels (1983), for example, found that 
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fifth- and sixth-grade “good” readers 1 who made greater use of their text structure know- 
ledge recalled more central information from well- organized expository passages than 
“poor” comprehenders at the same grade level. On the other hand, the text recall of the 
“good” and “poor” comprehenders was similar when they were given randomly orga- 
nized passages because neither group could take advantage of the text structure. The dif- 
ferential performance of “good” and “poor” comprehenders suggested that the ability to 
use text organization had a significant impact on comprehension performance, because it 
permitted “good” readers to remember more chunks of organized ideas than the “poor” 
readers who tended to remember facts as though they were isolated and discrete. Similar- 
ly, McGee (1982) identified a similar relationship in a study with fifth-grade readers. In 
her research, she found that skilled readers recalled more main points that corresponded 
to the hierarchical ideas in an expository passage than the same-aged “poor” readers. 
Clearly, young readers’ knowledge of text structure influenced the extent and organiza- 
tion of their comprehension performance and retellings. 

Despite the fact that knowledge of text structure provides an important organiza- 
tional framework for reading comprehension, text structure knowledge must be flexibly 
employed by students in the reading process. Many informational chapters include more 
than one text structure, which requires that readers navigate the shift in meanings as the 
texts flow seamlessly and dynamically from one text structure to the next. For example, 
when reading a chapter from a history textbook, students may need to identify multiple 
text structures. They may need to compare and contrast the causes and effects of a world 
war, for example, or identify a sequence or timeline of the events in the war, or describe 

1 Good students were defined as identified as reading on or above grade level as indicated by teacher 
judgment and placement in the basal reading series used in the school. 
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the events that caused or resulted from the war. This might explain why the proficient 
reader who is sensitive to each text structure and uses these structures is more adept at 
building “internal connections” or making “logical connections among ideas from the 
text” and demonstrates greater literal and inferential comprehension (Mayer, 1984, p. 32). 
Likewise good readers who are aware of text structure can more successfully identify, 
reassemble, and synthesize information from different sources or from different locations 
in the text to address different interpretive questions, goals, or purposes. As an example, 
good readers know how to select and extract the necessary information to address ques- 
tions requiring interpretation based upon compare/contrast, problem/solution, sequence , 
or enumeration text structures. 

Several major findings emerge from the research reports and empirical literature 
that illuminate the relationship between readers’ knowledge of text structure and their 
ability to apply effective reading strategies. The available research shows that text struc- 
ture knowledge is developmentally acquired and can be used to distinguish readers with 
different performance levels of reading comprehension. Also, some text structures are 
easier to recognize and comprehend. These main findings are further explained in the fol- 
lowing paragraphs. 

First, the findings suggest that a reader’s knowledge of text structure is develop- 
mentally acquired. Englert and her colleagues (1988) examined the differential text struc- 
ture skills in reading and writing of learning disabled students and their regular class 
classmates. The results revealed that upper-grade students had a more developed know- 
ledge of and sensitivity to text structure to guide them through the writing process. For 
example, upper-grade children could use initial text information to fill out appropriate 
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details from the text or their own prior knowledge. However, lower-grade students lacked 
such sensitivity to text structure, which then affected their ability to read and write cohe- 
rent prose. These findings are also supported by the findings emanating from other re- 
search studies (Brown & Smiley, 1977; Brown, Smiley, & Lawton, 1978; Danner, 1976; 
Englert & Hiebert, 1984; Englert, Stewart, & Hiebert, 1988). 

Second, awareness of text structure is differently developed by students with dis- 
abilities who exhibit different performance profiles. For example, students with LD have 
little awareness of text structures, which hinders their comprehension (Taylor & Williams, 
1983). They cannot distinguish between important and unimportant ideas and have diffi- 
culties generating reasonable questions or hypotheses based on the text, as compared to 
their non-disabled peers (Englert & Thomas, 1987; Wilson & Rupley, 1997). Also, they 
do not develop expectations or predictions regarding the related details that follow a giv- 
en text structure; nor do they look back to the initial text information to confirm the rela- 
tionship between the text statement and its supporting details (Englert, Stewart, & Hiebert, 
1988). 

Third, some text structures are more obvious and easier to comprehend than oth- 
ers. Meyer and Freedle (1984) conducted a research study to examine the relationship 
between different text structures and students’ recall. They found that high-ability stu- 
dents performed better on the compare-contrast and enumeration than low-ability stu- 
dents. In Englert and Hiebert’s (1984) study, they found that third- and sixth-grade stu- 
dents comprehended and recognized the textual elements of the sequence and enumera- 
tion text structure to a greater degree than the compare-contrast and description. In 
another study by Englert and Thomas (1987), students were also more successful in ap- 
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plying the sequence text structure in predicting ideas from the text, and least successful 
with the compare-contrast structure. A study by Richgels, McGee, & Lomax et al. (1987) 
suggested that students were more capable of dealing with the compare-contrast than the 
cause-effect structure. Together these findings lead to the conclusion that the sequence 
text structure is easier than the compare-contrast or the cause-effect text structure inasu- 
much as students are more likely to notice and utilize it when they read and locate infor- 
mation in informational texts. 

Sensitivity and the ability to use text structures are essential in reading compre- 
hension of informational text. When children have the ability to use text structure, they 
are more able to predict what they will read based on initial text statements, and prompt 
themselves to fix up any missing information by rereading to find the supporting details. 
Therefore, students in earlier and later elementary grades should be equipped with know- 
ledge of text structure in an appropriate, meaningful context that helps them understand 
the purpose and value of text structure in a read-to-learn process. 

The context. Reading activities are practiced in the meaningful context of instruc- 
tion. This context includes students’ classrooms, schools, homes, and neighborhoods. 
Academic excellence often appears in a challenging and supportive context. 

Recent sociocultural work focuses on the impact of communities on students’ 
learning. For example, Lave and Wenger (2003) indicated that learning is situated within 
a “community of practice” (Wenger, 1998). This model of situated learning involves a 
process of engagement where learners are gradually involved in the performance of a 
cognitive process. Through apprenticeship with trained adults, parents or advanced peers, 
learners build increasing confidence and competence in more fully performing all aspects 
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of the process, while receiving responsible assistance on still unmastered aspects. Custo- 
mizing for different personal needs is also addressed in this model. This personalization 
includes differentiated instruction, curricula, assessment, and learning methods that tailor 
the learning experiences to suit personal needs, and that scaffold performance to bring the 
performance endpoints forward. Therefore, meaningful context for learning and situated 
activity settings should be considered in students’ learning. 

Cognitive (Brown, Collins, & Duguid, 1989) or sociocognitive (Englert, Mariage, 
& Dunsmore, 2006) apprenticeship includes the idea of situated learning and communi- 
ties of practice that help novice learners leam by observing experienced members’ strate- 
gies and skills in situated problem-solving contexts. The apprenticeship process is en- 
hanced through the use of instructional dialogues and think-alouds, which are first di- 
rected by the teacher and used to make visible the invisible thoughts and actions of 
skilled readers and writers (Englert, Mariage, & Dunsmore, 2006). In implementing 
think-alouds, teachers or experts first model what an experienced reader might be think- 
ing or doing while reading. Teachers model the application of strategies, inner dialogues, 
cognitive actions, and interactions with texts to improve the reader’s comprehension. 
Teachers or experts read one selection aloud and pause often to verbalize what they are 
reading and to explain how they make sense of the words or sentences, while students 
follow along silently. For example, the teacher may make comparisons and contrasts, 
make predictions, connect prior knowledge to new information, describe visual images, 
make conjectures about the author’s intentions, ask questions, and clarify confusions. 

To ensure that students master the inner dialogue and strategies, teachers release 
executive control of the cognitive routines to collaborative parters or small groups, who 
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share responsibility for directing, monitoring and evaluating the comprehension processes. 
Collaborative arrangements help students both externalize and internalize the dialogue, as 
they make decisions and select the reading strategy that is most suitable to maintain good 
comprehension as they participate in joint conversations and situated problem-solving 
activities with peers. Moment-to-moment, the teacher stands by to mediate and support 
performance using instructional scaffolds or prompts until students reach the point where 
they can independently direct and regulate the reading process. Even diverse readers 
with varied ability levels can participate in and benefit from the think-aloud activity (Mi- 
gyankal et al., 2005). These dialogic activities can help such students be actively in- 
volved in the classroom talk in advance of independent performance. Through the prac- 
tice of dialogues, educators may better understand students’ cognitive work and compre- 
hension of reading activities which can be shared, constructed, assessed, and compared to 
earlier and later efforts for improvement (Willhelm, 2001). 

Instructionally, this body of literature suggests that an unsatisfactory apprentice- 
ship may mean that students do not fully master the cognitive routines that support com- 
prehension. For example, if teachers do not model and think-aloud the comprehension 
and search strategies for gathering and synthesizing information from print-based and 
online sources, then students may not have an opportunity to observe or acquire the 
skilled reading strategies and inner thinking of expert readers. Likewise, if teachers do 
not offer collaborative arrangements with the opportunity for students to assume gradual 
responsibility for the literacy discourse and strategies, then students may not have the full 
set of opportunities to develop greater metacognitive control that will allow them to di- 
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rect and regulate the reading comprehension process. These instructional problems will 
interfere with the ability of students to become skilled and successful readers. 

Online Reading Comprehension in Informational Texts 
One national statistic about the educational use of the Internet shows that 99% of 
U.S. public schools in 2001 had access to the Internet (National Center for Education Sta- 
tistics [NCES], 2002). This statistic suggests that the Internet is fast becoming a major 
learning tool and an information resource in K-12 education. 

Warschauer (2003) believes that the “digital divide” has intertwined technology 
(i.e., the Internet, equipment) and education and that this divide has influenced people’s 
understanding of technology. Within the context of a digital divide, several questions 
have to be addressed. Does the use of the Internet provide support for the learning 
processes and comprehension of students in reading and writing? How do these students 
respond to the online texts and do they employ strategies? Thus, this section will mainly 
discuss the reading process and comprehension in the online information platform. 
Theoretical Perspectives 

Although there are many theoretical perspectives in the field of online reading 
comprehension, such as critical theory (Giroux, 1988), flow theory (Csikszenthmihalyi, 
1990), and social semiotic theory (Lemke, 1989), two unique theoretical stances are 
used to frame this research that best fit the purposes and research questions in the study. 
Cognitive flexibility theory. Cognitive flexibility theory was first proposed by 
Spiro, Feltovich, Jacobson, and Coulson (1991). Spiro et al. claimed that cognitive flex- 
ibility is a condition for developing mastery of complexity and knowledge transfer. The 
meaning of this theory is that the reader needs to synthesize multiple representations (e.g., 
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schema, organization, argument, prototype, analogy, etc.) when thinking about a concep- 
tual topic in flexible ways. In open-networked information platforms, even more rapid 
changes are required in switching from one reading context to another, making hypertext 
environments even less structured and more variable for the user to navigate and synthes- 
ize (Spiro et al., 1991, 2004). This theory suggests that the reader in an ill- structured en- 
vironment (such as the Internet) needs even more flexible reading strategies that allow 
the user to adapt to new and changing online reading circumstances, so that they can revi- 
sit the materials at different times for different purposes and conceptual perspectives 
(Spiro & Jehng, 1990). Such a hypertext reader has to integrate and construct meanings 
from the online text and images, as well as through the flexible and purposeful construc- 
tion of meaning based on hyperlinks, icons, interactive photographs, diagrams, and mul- 
timedia clips (e.g., movies, audio files). Therefore, the online reader needs the abilities 
and skills to flexibly integrate existing knowledge structures with new knowledge appli- 
cations in new reading situations (Spiro, 2004). In fact, the learning strategies applied in 
print text formats are much different in complex environments such as the Internet (Spiro, 
2004). Therefore, it is important to find out the differences and unique characteristics of 
learning strategies and comprehension practices in open-networked reading environments. 

New literacies. The term new literacies has been defined in many different ways 
by different researchers. Street’s (1999) perspective of new literacies is derived from re- 
search on social practices, and Gee (2003) contends that new literacies entail the acquisi- 
tion of new discourses for new technologies. Other researchers suggest that new literacies 
involve the students’ increasing awareness and mastery of the symbolic or cultural con- 
texts created through new technologies (Cope & Kalantzis, 2000; Kress, 2004), while 
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some scholars see new literacies as extensions of everyday literacies based on a social 
and linguistic point of view (e.g., Chandler- Olcott & Mahar, 2003; Guzzetti & Gamboa, 
2004). 

This research adopts Coiro and Dobler’s (2007) perspectives which focus on 
school contexts, as well as cognitive, social, and linguistic views to explore how students 
develop and demonstrate reading literacies and how they use online informational texts in 
formal school settings. This perspective of new literacies lies in the fact that today’s lite- 
racy is rapidly changing because of new technologies (Alexander & Jetton, 2000; Lank- 
shear & Knobel, 2003; Reinking, 1998), so that reading comprehension and strategy use 
online are important issues to be explored. Students may need to apply new comprehen- 
sion skills, strategies, and dispositions to communicate, inquire about, search for, locate, 
synthesize, evaluate, and organize information on the Internet (Leu et al., 2004). From 
that perspective, it seems that traditional reading comprehension skills and strategies are 
necessary, but not adequate when reading and locating information in online hypertexts 
(Coiro & Dobler, 2007). 

The Hypertext, Reader, & Context in Reading Comprehension 

Hypertext. A hypertext is a computer-based text which can be read on the screen. 
It is “a kind of information environment in which textual materials and ideas are linked to 
one another in multiple ways” (Burbules & Callister, 2000, p. 43). Hypertext is also “a 
network of links between words, ideas and sources, one that has neither a centre nor an 
end” (Snyder, 1998, p. 127). The term “hypertext” first appeared in the 1960s in Nelson’s 
research report, referring to one text that was presented in a non-linear, user-assigned 
format (see Boyle, 1997). Currently, the most common hypertext is the World Wide Web 
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(WWW), which represents diverse textual genres and subject domains (Spires & Estes, 

2002 ). 

There are several key differences between hypertext and traditional print. These 
differences relate to textual boundaries, linearity, and navigation. The first difference — 
regarding textual boundaries — pertains to the limitation of the computer screen. An on- 
line reader may see less text at one time in a restricted area, while traditional print (i.e., 
books, newspapes, etc.) can be read from top to bottom across a page and front to back 
from page to page. Burbules and Callister (2000) and others (i.e., Hass, 1996; Sutherland- 
Smith, 2002) have in mind the fact that it is difficult to draw the borders or boundaries of 
a hypertext. With a printed text, the reader can physically lay it out on the floor and draw 
a physical line around it. With a hypertext, a page, image, or other element may exist in 
several places at once, since it is linked in several places. So it is much more difficult to 
draw or define the physical dimensions of the text. Hass (1996) believed that the online 
reader faces more challenges to make meanings and understand the hypertext than the 
reader of traditional text. 

The second difference between text and hypertext, which is frequently cited and 
discussed, pertains to the idea of linearity. Researchers claimed that the traditional text is 
sequential, which means it has a linear progression from paragraph to paragraph and from 
page to page, while the hypertext is non- sequential, and non-linear, which means that 
there is no strictly prescribed order in which the content should be read (Burbules & Cal- 
lister, 1996; Nielsen, 1995; Slatin, 1991; Sutherland-Smith, 2002). Bolter (1991) even 
argued that hypertext is multi-linear, rather than non-linear. Whereas Bolter believed that 
traditional print is designed to be read in one direction, with one order, and one pre- 
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determined format, hypertext is open to be read in a multi-directional manner with mul- 
tiple options for readers who may choose among available connections and subtopics. 
Furthermore, the layout properties of hypertext mean that the hypertext reader has to se- 
lect a target among a set of embedded links and explicit navigation tab names (Marchio- 
nini & Shneiderman, 1988) instead of turning pages to move through the text (Rouet & 
Levonen, 1996) or to make connections between texts (Bolter, 1991). These embedded 
features in hypertext systems allow readers to construct their own meanings, evaluate the 
content, and adjust their paths through multiple texts in a non-linear manner (Coiro & 
Dobler, 2007). In other words, readers can directly interact with the text, decide the se- 
quence or information they want to access, and read in a manner that is more comfortable 
or meaningful to them (Jonassen, 1986; Landow, 1992). This is the essential difference in 
the reading function of hypertexts compared to traditional texts. 

A third difference is that the navigation of hypertext entails a more complex cog- 
nitive activity compared to what is required by linear text. Hypertext has a non-linear na- 
ture which imposes a higher cognitive load and disorientation (Heller, 1990; Jonassen & 
Wang, 1990; Schroeder, 1994; Spiro & Jehng, 1990), meaning that the reader must re- 
member what links are clicked and where s/he is in the hypertext architecture, decide 
where to go next, skip or explore the information based on goals and questions, under- 
stand how to find information and do further research, and monitor or track the Web pag- 
es previously visited (Edward & Hardman, 1989; Gray, 1990; Wright, 1991). When In- 
ternet users browse unstructured information along author-created links (i.e., external or 
internal links), browsing does raise traditional problems of disorientation and cognitive 
overhead (Zellweger, 1989). One of the reasons is that choices and multiple paths 
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through hypertext overload the reader’s cognitive capacities, in turn creating cognitive 
disequilibrium and disorientation (Lee & Tedder, 2003). Also, because of the dynamic 
flexibility in Web-based learning, it may allow the online reader too much freedom to 
navigate at will. When moving back and forth between the links and text units, there are 
two possible effects of the discontinuity in processing information. First, the interruption 
of hypertexts may interfere with the integrated representation of the text as a whole (Dee- 
Lucas & Larkin, 1995) because the reader processes the hypertext units as segmented in- 
formation bits rather than as interrelated messages (Lee & Tedder, 2003). That is, the 
reader has to build a connection between new pieces of information in the hypertexts as 
well as build connections with his/her prior knowledge. It might therefore be more diffi- 
cult to identify the main ideas and supporting details for the overall texts. Second, the in- 
terrupted hypertext may increase the difficulty of information processing because the 
reader is attending to each individual unit. That is, the reader has to pay more attention to 
the textual cues and unit titles when retrieving information in hypertexts (Dee-Lucas & 
Larkin, 1995). 

Several researchers (e.g., Charney, 1994; Dee-Lucas & Larkin, 1995) have also 
pointed out that structural tools (i.e., headings, sub-headings, pages, table of contents) are 
important in the print text, which is similar to the structural cues (i.e., headings, explicit 
navigation tab names) in a hypertext. If these structural cues are not represented in the 
hypertext, the reader’s strategies, navigation (Naumann, Waniek, & Krems, 2001), and 
comprehension (Foltz, 1996) will be disturbed, causing disorientation, cognitive overload, 
loss of information or purpose, or even random progression. Therefore, the hypertext 
raises specific challenges to comprehension and navigation because the reader has to en- 
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gage in non-linear and flexible characteristics of reading which contrast with the skills 
required for reading linear, conventional print (Thuring, Haake, & Hannemann, 1991). 

Besides these characteristics and differences, hypertexts also require visual litera- 
cy skills to comprehend multimedia elements (Sutherland-Smith, 2002). Hypertext read- 
ing engages the reader to process and integrate text and nontext components, such as 
graphics, images, photos, diagrams, and multimedia (audios and videos). Visual compo- 
nents can supplement the reading process and give clues about where to look on the Web. 
However, visual elements can also distract the reader and cause difficulty with finding 
written information in the hypertext. In terms of conveying convey pertinent information, 
the images play a role as important as text. Reading with an eye to the visual components 
on a Website may become another reading strategy that can help the reader quickly catch 
the gist of a Web page. Often the gist may be gleaned from quickly glancing over a 
page’s images, treating them like headings. In other words, examining and evaluating the 
images can help the reader discern the meaning, incorporate visuals into the reading 
process, and supplement the reading comprehension process (Sutherland-Smith, 2002). 
Therefore, as Bolter (1998) pointed out, “literacy in electronic environments may have 
more to do with the production and consumption of images than the reading and writing 
of either hypertextual or linear prose” (p. 7). Teaching the hypertext reader how to eva- 
luate the hypertext and visual components is another important lesson to be addressed. 

Hypertext structure is another focal issue in online reading comprehension. The 
reader has to understand the hypertext structure in order to develop an action plan and 
retrieve information before engaging in reading (RRSG, 2002). The hypertext structure 
helps the reader understand the organizational pattern and establish a mental process for 
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finding the information from the text (Unrau, 2004). The strategic reader is aware of the 
structure and catches the implication and meanings from the author, as well as pays atten- 
tion to the organization and searches for the cohesiveness of the logical sequence and ar- 
rangements (Kymes, 2005). Therefore, when the reader is equipped with the knowledge 
of the hypertext structure, the search for information and evaluating the Website is much 
easier (Kuiper, Volman, & Terwel, 2005; Kymes, 2005). 

In one research article exploring the hypertext structure and navigation strategies 
of hypertext readers (Gray, 1990), ten students tried to read information from a hypertext 
with different structures. Think- aloud protocols were recorded during the hypertext navi- 
gation. When experienced students were asked to draw a representation of the hypertext 
structure from what they read, they could show simple hierarchies, sequences, and tables. 
The author concluded that novice hypertext readers need more structural cues in hyper- 
text reading, while the experienced readers could deal with more ill-structured hypertexts 
after appropriate instruction and training (Gray, 1990). 

In fact, structural cues may be an important factor of hypertext readability. Beside 
the chronological sequence, hierarchical map (concept map), and procedural illustration 
(i.e., tables, charts) that were mentioned in the above study, headings, connections, and 
other graphic organizers can provide organizational cues to benefit text comprehension. 
These structural cues can help the reader locate information, keep track of previous steps, 
and remember the content (Rouet & Levonen, 1996). 

Several studies have argued that structuring hypertext improves reading perfor- 
mance and navigation. Dee-Lucas and Larkin (1992) asked college students to read 
hypertext in two formats: alphabetic index (unstructured version) and hierarchical index 
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(structured version). The results suggested that the students better recalled the organiza- 
tion of titles in the hierarchical index than the alphabetic one; they selected more Web 
pages and had more efficient navigation patterns in the hierarchical index as well. These 
results are consistent with those reported by Simpson and McKnight (1990), who investi- 
gated the navigation effects of hierarchical and alphabetic indexes. Another study con- 
ducted by Mohageg (1992) even reported that the hierarchical structure could support 
faster searching than could unstructured or linear text. These studies all showed that 
structural cues facilitate navigation in hypertext because readers may build up mental 
maps through the hierarchical representations and hypertext structure (Dillon, McKnight, 
& Richardson, 1990). 

The reader. The reader may experience both similarities and differences among the 
comprehension processes used with electronic and print texts (Duke, Schmar-Dobler, & 
Zhang, 2006). These similarities and differences among comprehension processes and 
strategy applications are shown in Figure 2 and Figure 3. These figures show that the 
reader may transfer some strategies acquired in traditional text formats into electronic 
text environments, while some strategies are specific to particular textual environments. 
Expert hypertext readers may apply a variety of strategies that correspond to specific ge- 
nres. 
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Figure 2. The “Loop” Diagram of Reading Comprehension Strategies 




Figure 3. The overlap between comprehension strategies and processes used with print 
texts and those used with electronic texts. 



Researchers have concluded that a skilled hypertext reader takes an active role in 
finding information, encountering and exploring different types of information (Bourne, 
1990; Dee-Lucas& Larkin, 1995), and applying a number of comprehension strategies 
which are similar to those used in print-based texts (e.g., Altun, 2000; Baker & Brown, 
1984; Coiro & Dobler, 2003; Flillinger & Leu, 1994; Kim & Kamil, 1999; Lawless & 
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Kulikowich, 1994; Schmar, 2002; Schmar-Dobler, 2003). Table 4 further illustrates the 
similarities between the reading strategies applied by expert readers while reading both 
formats (hypertexts and print texts). These strategies include planning (setting up a pur- 
pose before reading), activating background knowledge, previewing, predicting, noticing 
hypertext structure and main ideas, evaluating hypertext, and monitoring. Also, good on- 
line readers use the “hypertextual links” of Web pages to locate information and jump 
among different chunks of hypertexts, in the same way that they use the table of contents 
or index of print texts to jump among multiple sections (Jaynes, 1989). 

Altun (2000) addressed the way that such expert readers skillfully transfer their 
print text reading strategies to the computer reading environment; however, these print- 
text strategies are utilized differently in hypertext reading. For example, informational 
reading in print-text enlists a more linear approach in which readers read page by page 
without much active decision-making about what and where to read next, while hypertext 
uses a non-linear structure in which readers have to make decisions to decide about 
whether to click on a link or access the text (Duke et al, 2006). Along these lines, hyper- 
text readers may encounter more choices, challenges, and difficulties, than they did with 
linear print texts, a situation that can cause cognitive overload, impair comprehension, 
and divert attention (Gordon, Gustavel, Moore, & Hanky, 1988; Rouet, Levonen, Dillon, 
& Spiro, 1996). These readers need to exert “control over” what and how they read (Pat- 
terson, 2000) with more “cognitive energy” (van Oostendorp & de Mul, 1996) or they 
need to extend their “thinking processes” (Coiro, 2003) to make meanings from hyper- 
texts (Duke et al., 2006). These differences in the online context make Internet reading a 
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challenging task and may require that online readers develop additional effective reading 
strategies to cope with the online reading environment (Kamil & Lane, 1998). 



Table 4. Summary of Research Findings in Reading Strategies of Print and Electronic 

Texts 





Print Reading Strategies 


Online Reading Strategies 


Before 


•Set a purpose and goals for reading 


•Plan or set up a purpose 




(e.g., to study, for entertainment) 


•Scan the hypertext (e.g., title, head- 




•Preview the text (e.g., title, intro- 


ings, pictures, graphics) 




duction, headings, pic- 


•Preview hyperlinks 




tures/graphics, captions, sum- 


•Search for information or locate 




mary, questions) 


Websites using keywords or terms 




•Plan how to read the text (e.g., front 
to back, or specific sections) 


in a systematic manner 


During 


•Think about what is already known 


•Notice hypertext structure and main 




about the topics 


ideas 




•Anticipate and utilize text structures 


•Make decision about exploring or 




•Ask questions and seek answers 


giving up for specific Websites or 




•Predict, confirm, or modify predic- 


Web pages 




tions 


•Apply non-linear, non- sequential, 




•Identify important information and 


and non-hierarchical strategies of 




details 


thinking 




•Relate important points across the 


•Use visual literacy skills to compre- 




text 


hend and evaluate multimedia 




•Paraphrase and summarize as a 


components 




means to remember what was 


•Transfer hypertexts or graphics to a 




read 


jump drive or Word processor for 




•Infer, add missing details, make as- 


further work 




sociations 


•Organize information from the 




•Visualize what is described 
•Monitor comprehension 
•Mend breakdowns in comprehen- 
sion (e.g., re-read, use the glos- 
sary, consult graphics) 

•Take notes and highlight important 
ideas. 


search list to deduce an answer 


After 


•Summarize 


•Save Websites or Web pages as an 




•Reflect 


Internet bookmark 




•Synthesize 


•Search for related Websites for fur- 




•Write 


ther research or interests 
•Evaluate hypertext 
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Reading and searching for information on the Internet is an interactive process be- 
tween the reader and the hypertext (Wang, Hawk, & Tenopir, 2000). Reader characteris- 
tics, including prior knowledge, attitude, age, and gender are important factors in the 
reading process and results. 

First of all, it is easier for the reader with more prior knowledge to generate ap- 
propriate keywords when searching for information and to evaluate the reliability of the 
information on the Internet. In other words, prior knowledge about the topic is closely 
related to online searching skills, and knowledge of online searching is necessary for ex- 
ploring new topics (Fidel, Davies, Douglass et al., 1999). 

Second, students’ disposition and attitude influence their willingness to explore 
the Web and the success they are likely to have. Student engagement, motivation, prior 
successful experience, and positive attitude are all important characteristics in exploring 
and searching the Internet. These affective attitudes may affect the quality of student un- 
derstanding and learning (Mistier- Jackson & Songer, 2000). When students are fully in- 
volved in the searching process, they also experience emotions, such as optimism in the 
beginning, frustration with a hard search, and satisfaction when a challenging search task 
is completed (Kuhlthau, 1997). 

Third, age may be another key characteristic affecting the reading process and 
searching strategy; however, little research to date has investigated this area, as most re- 
searchers limit their studies to a specific age group (i.e, college students or adolescents). 
Kafai and Bates (1997) included several age groups of elementary- school students in 
their research and concluded that older children can indicate why a particular Website is 
useful or not, while younger children only state that they like this Website. 
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Another factor that appears to affect the searching and reading process is the 
reader’s gender. In one study of 53 sixth-grade students, the results showed that boys 
tended to apply more search strategies than girls did; boys used a single keyword more 
often, while girls used combinations of keywords; boys clicked more often on links and 
jumped backward and forward between Web pages; boys spent less time on reading each 
Web page (Large, Beheshti, & Rahman, 2002). Gender differences do influence the aca- 
demic and behavioral areas of the offline curriculum, and differences between boys and 
girls offline also appear in the Web environment. 

Another characteristic of expert hypertext readers is that they need to be active 
and navigate a hypertext constantly to avoid becoming disoriented on the Web (Altun, 
2000; Duke et al., 2006; van Oostendorp & de Mul, 1996). They need to be aware of the 
hypertext structure to know where they are, where they want to go, and how to get there 
(Kim & Hirtle, 1995). This strategy reflects the fact that reading is a cognitive activity 
with multiple facets (Rouet et al., 1996). 

As the Internet has become more widely used by school children, it seems clear 
that online search engines and Web browsers have replaced the traditional library. Two 
research reports from the Pew Internet and American Life Projects provided a snapshot of 
students’ online literacy practices. In the first Pew Internet project, 754 students aged 12 
to 17 and their parents were surveyed. The results showed that these middle and high 
school Internet-savvy students and their parents share a perception of the Internet as the 
best tool to help students finish their schoolwork because the Internet is a virtual textbook 
and has replaced the library (Lenhart, Simon, & Graziano, 2001). Similarly, in the second 
Pew Internet project, 136 youth in 14 equal-gender racially diverse focus groups de- 



44 




scribed the Internet as a “virtual textbook and reference library,” “virtual tutor and study 
shortcut,” “virtual study group,” and “virtual guidance counselor” (Levin, Arafeh, Len- 
hart, & Rainie, 2002). Wells and Chen (2007) conducted a case study regarding the Inter- 
net and computer behaviors. The findings suggested that seven out of eight adolescents 
preferred to use the Internet rather than the library. They went to Google as their primary 
search resource. Besides Google, they also used several others Websites, such as Wikipe- 
dia and Yahoo, when they looked for information for their school assignments. They ex- 
pressed that using these Websites was much convenient and faster than going to the li- 
brary. 

Several researchers have indicated that hypertext readers seem to need more time 
to read online than print-text readers because additional time is used to explore or select 
information (e.g., Blohm, 1982; Lawless & Kulikowich, 1993; see Lawless et al., 2003; 
Reinking & Schreiner, 1985). The method of navigation or selection of information on- 
line can distinguish three types of hypertext readers: (1) a knowledge seeker, (2) a feature 
explorer, and (3) an apathetic reader (Anderson-Inman & Horney, 1994; Barab, Bowdish 
& Lawless, 1997; Lawless & Kulikowich, 1996, 1998; Niederhauser, Salmen, & Rey- 
nolds; 1998). Knowledge seekers use strategies to pursue related information online. 
They read the computer screen in a logical sequence and locate information in a syste- 
matic way. Readers in the second category, feature explorers, are readers who enjoy inte- 
racting with computerized media, such as graphics, audio features, video files, and other 
multimedia features. They are curious about the multimedia features in hypertexts and 
willing to invest time in understanding how the multimedia relate to the text. Readers in 
the third category, apathetic hypertext users, do not aggressively pursue information or 
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explore computerized media. They may randomly click the available multimedia features, 
but they do not apply strategies to acquire knowledge. They read without following any 
logical order and without making meaningful selections, and they explore randomly. 

With different types of navigation on the Internet, there are also various ways to 
search for information using online search engines and Web browsers: typing keywords 
with different levels of complexity in a search engine, browsing through topics in an in- 
dex, entering a specific Web address (Uniform Resource Locator [URL]), and clicking 
links (internal or external links) on a Website (Kuiper et al., 2005). How do elementary 
and middle school students search for information on the Internet? 

Kafai and Bates (1997) were two of the pioneers to explore the use of the Web by 
elementary schoolchildren in Grades 1-6. They found that most of the children in the 
higher elementary grades could find relevant information for their class projects using 
search engines with keywords and some specific Websites, but it was difficult for them to 
select or evaluate good sites. Elementary-aged students selected some Websites after 
looking only at the titles on a search results page and they were not patient enough to 
read the descriptions of sites or to carefully read through a whole list of search results. In 
a similar study, researchers found that four students (two sixth- and two ninth-grade stu- 
dents) who were observed had difficulties in selecting and spelling keywords and using 
Boolean operators when searching for answers on the Internet (Lyons, Hoffman, Krajcik, 
& Soloway, 1997). 

Online searching strategies and behaviors can also be seen in school children in 
other studies. One experimental study conducted by Schacter, Chung, and Dorr (1998) on 
32 upper-elementary students (fifth- and sixth-grades) found that children preferred to 
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browse Web pages rather than use keywords to locate information. This means that those 
students searched for information in an intuitive way, rather than in a systematic manner. 
Similarly, Large and Beheshti (2000) interviewed and observed 50 sixth-grade students 
and found that elementary-school students preferred to browse Web pages rather than use 
keywords because they did not know how to choose suitable keywords to locate informa- 
tion. Schacter et al. (1998) concluded that elementary- school children experienced more 
difficulties in browsing passages, searching for information, finding answers, and using 
strategies online because the Internet is a vague abstract environment (with ill- structured 
texts), not a precise, concrete task (with well-structured passages). 

Other researchers (Wallace, Kupperman, Krajcik, & Soloway, 2000) argued that 
even if students had sufficient technical skills to locate information on the Internet, they 
were still unable to use the information they found to complete their projects. For exam- 
ple, eight sixth-grade students from one study only entered specific Websites and tried to 
find specific, concrete answers in a restricted area instead of transforming the information 
they found to deduce an answer or make inferences. As mentioned earlier, they also ran- 
domly and unsystematically used keywords and did not spend much time examining the 
information to make immediate decisions about whether the Website was useful (Wallace 
et al., 2000). Similarly, in Hirsh’s (1999) research, ten fifth-grade students quickly made 
decisions about whether a Website chosen from the search results page would be helpful 
after reading several sentences on the Website. Across these various studies, researchers 
agreed that elementary-school students mainly wanted to find a concrete and easy answer 
in a quick manner rather than spend time on assessing, deliberating, examining, evaluat- 
ing, and deducing a complete answer from collecting and organizing information on the 
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Internet by themselves (Hirsh, 1999; Wallace et al., 2000). When schoolchildren prefer to 
find information in this “virtual library,” it is important that they develop appropriate, 
adequate comprehension strategies in the online context. 

The context. Internet technologies are recognized as having positive effects for li- 
teracy learning inside and outside of the school context (Hull & Schultz, 2001). These 
benefits of using technology include increasing the learners’ development skills, such as 
comprehension (Matthew, 1997), word recognition (Davidson, Elcock, & Noyes, 1996), 
phonological awareness (Wise & Olson, 1995), spelling (Higgins & Raskind, 2000), mo- 
tivation in reading (Nicolson, Fawcett, & Nicolson, 2000), and writing (Rowley, Carson, 
Miller, 1998). All of these skills are important in the comprehensive literacy curriculum. 
Also, Internet technologies can improve literacy learning and performance for general 
education students (Allen & Thompson, 1995), at-risk children (Howell, Erickson, Stan- 
ger, & Wheaton, 2000), learners with learning disabilities (Mac Arthur & Haynes, 1995), 
and even multiple-disabled students (Heimann, Nelson, Tjus, & Gillberg, 1995). Using 
Internet technologies in literacy learning can work across the borders of school in that 
students can engage in reading activities anytime and anywhere, as long as they have 
adequate Web access beyond school (i.e., home, library, or parents’ offices). 

Reading is a meaning-making process that involves individual self-reflection and 
others’ involvement through think-aloud (Wilhelm, 2001). The think-aloud is often used 
in the print environment to “hear” and evaluate the reader’s comprehension. Through the 
think-aloud, the reader can voice his thoughts and feelings, and articulate his understand- 
ing of a given text’s structure. 
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Similar to the think-aloud in the print environment, using the think-aloud online 
can help readers internalize the reading strategies required in the information-seeking and 
online reading behaviors. It has been proven that think- alouds can effectively enhance 
strategy implementation and decision-making in online environments (Brandt, 2000; 
Nielsen, 1997; Shapiro, 1994), as well as metacognitive thinking and reading comprehen- 
sion (Wilhelm, 2001). However, to date, there are no published empirical studies that 
demonstrate the effectiveness of online think-alouds and their relationship to information 
search and online reading behaviors (Kymes, 2005). This is a new area that scientific re- 
search, cognition studies, and reading research may focus on. 

Reading Comprehension in Print and Online Environments for Students with LD 
Reading is one of the learning challenges that students with LD face. Researchers 
believe that students with LD have many reading problems that hinder their reading com- 
prehension, such as insufficient development of metacognitive awareness and knowledge 
(e.g., Llavell, 1981; Garner, 1992), inadequate monitoring for learning and ineffective 
learning strategies (i.e., Gersten, Luchs, Williams, & Baker, 2001; Torgesen & Licht, 
1983), limited knowledge of the differences between narrative and informational texts 
(i.e., Gersten et al., 2001), and little awareness of the different text structures in informa- 
tional texts (i.e., Gregg & Mather, 2002). These reading challenges and difficulties will 
be further discussed in the next paragraphs. 

Reading Problems in Print Materials for Students with LD 

Reading is the most frequently mentioned academic subject for special education 
students with learning disabilities (LD) (Englert et al., 2009; Lindsey & Kerlin, 1979). 
These learning-disabled (LD) students experience some of the most serious difficulties in 
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learning to read, including difficulties with word reading, fluency, decoding, and com- 
prehension (Chen & Englert, submitted; Deshler, Ellis & Lenz, 1996; Gersten, Fuchs, 
Williams, & Baker, 2001). They also experience several problems in comprehending ex- 
pository texts (Williams, 2005), such as in applying reading comprehension strategies 
(Alley & Deshler, 1979; Englert & Thomas, 1987), being alert to expository text patterns 
(Englert & Thomas, 1987), using text structure knowledge for encoding and retrieving of 
content area information (Englert & Thomas, 1987), recalling textual ideas (Spring & 
Prager, 1992; Warren & Fitzgerald, 1997), identifying main ideas and supporting details 
(Baumann, 1984), attending to extraneous information (Williams, 1993), making infe- 
rences (Holmes, 1985), relating new information with background knowledge (Johnson, 
Graham, & Harris, 1997), and monitoring comprehension (Wong, 1994). Graham and 
Harris (1997) found that students with LD tend to pay little attention to “the needs of the 
audience, the organization of text, the development of rhetorical goals, or the constraints 
imposed by the topic” (Graham & Harris, 1997, p. 414). Such students exhibit common 
characteristics of inactive learners, such as not adequately monitoring their learning or 
effectively applying learning strategies (Gersten, Fuchs, Williams, & Baker, 2001; Tor- 
gesen & Licht, 1983). 

Metacognition. As stated in the previous section, metacognition is a term that re- 
fers to knowledge about and control of cognitive processes and activities for the purpose 
of seeing if one is performing successfully. Metacognition is related to one’s learning 
ability, and includes awareness of learning processes, task difficulty, and strategy appli- 
cation (Baker, 2002). It was first defined as “one’s knowledge concerning one’s own 
cognitive processes and products or anything related to them” (Flavell, 1976, p. 232). 
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Simply put, it is the thinking about one’s thinking that Clay (1991) calls “inner control.” 
That is, the reader with metacognition is aware of the easiness or difficulty of the material, 
which subjects or topics align with his or her interests, and how to prepare for exams by 
using various strategies or resource materials. 

Metacognition is acknowledged as having importance in reading comprehension 
(e.g.. Baker & Brown, 1984; Garner, 1987; Mastropieri & Scruggs, 1997; Mayer, 1998; 
Paris, Wasik, & Turner, 1991). However, learners with LD have not developed the meta- 
cognitive awareness to sufficiently assess their understanding as they read in order to in- 
fluence their comprehension (Flavell, 1981; Gamer, 1992). Other research shows that 
younger and poor readers also have less metacognitive knowledge and weaker control of 
their comprehension processes in reading than older and better readers (Baker & Brown, 
1984; Garner, 1987; Hacker, 1998; Markman, 1977; Myers & Paris, 1978). 

Reader-based strategy use. Struggling readers including learners with LD do not 
frequently apply learning strategies to help them read (Englert et al., 2009). Failure to 
employ appropriate strategies is a critical issue for students with LD (Alley & Deshler, 
1979). They are often categorized as passive learners who experience problems in spon- 
taneously applying, selecting, and monitoring effective learning strategies (Torgesen, 
1982). These problems include less active search (Bransford, Stein, & Vye, 1982; Paris & 
Meyers, 1981), less efficient text-scanning strategies (DiVesta, Hayward, & Orlando, 
1979; Gamer & Reis, 1981), less sufficient comprehension-monitoring strategies (Bos & 
Filip, 1984), and less sensitivity to text structure (Smith & Friend, 1986). They demon- 
strate a limited knowledge of strategies in literacy learning contexts, with documented 
difficulties in activating background knowledge, predicting text ideas, self-inquiring, cla- 
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rifying, rehearsing, and summarizing (Chen & Englert, submitted; Englert et al., in press; 
Mastropieri & Scruggs, 1997). They tend to insufficiently develop and apply the strategic 
skills that would enable them to self-regulate and self-monitor their literacy performance 
(see Englert et al., in press; Graham, MacArthur, & Schwartz, 1995; Graham, Harris, & 
Larsen, 2001; Mastropieri & Scruggs, 1997). Most importantly, they may not apply vari- 
ous strategies in different reading phases, such as before, during, and after reading (Chen 
& Englert, submitted; Gersten et al., 2001; Mastropieri, Scruggs, Bakken, & Whedon, 
1996; Englert et al., in press). 

Outside the U.S. context, international scholars have also discussed reading prob- 
lems among students with LD. For example, Taiwanese scholars pointed out that elemen- 
tary-school students with LD might face other reading comprehension problems. Meng 
(2002) found that these students may not understand the main ideas and details after read- 
ing from a text; as well, they may fail to infer the meaning of a word from its context, 
they may overlook punctuation in sentences, and they may be tripped up by a word with 
multiple meanings or by different words with similar meanings. Lin (1998) examined 
students with LD and their general education peers, and concluded that learners with LD 
did not sufficiently monitor their reading comprehension or use reading strategies to help 
them read. Even if they did apply strategies, they did so much less frequently and with a 
smaller number of strategies than their regular class peers. 

Textual types. Broadly speaking, there are two main types of text: narrative texts 
(i.e., stories) and informational texts (expository or explanatory passages). Research 
shows that students with LD display limited knowledge of the differences between narra- 
tive and informational texts (Gersten et al., 2001), and especially experience more diffi- 
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culties in identifying the important ideas in informational texts and recognizing the orga- 
nizational patterns that determine how ideas are arranged and signaled in different sub- 
genres of informational texts. They could not use strategies that underlie effective com- 
prehension of informational text or, as writers, identify the text structures that affect the 
quality of their informational compositions (Chen & Englert, submitted; Englert & Tho- 
mas, 1987; Englert et al., 1989). This comprehension difficulty caused by limited know- 
ledge of informational text structures for students with LD will be further explained in the 
next paragraph. 

Text structures. As mentioned in the last section, text structure refers to the way a 
text is organized to guide readers in identifying key ideas and making connections among 
points (Englert et al., in press; Vaughn & Klingner, 2004). Readers who are aware of text 
structure will adopt particular courses of action in approaching texts (Meyer, Brandt, & 
Bluth, 1980). For example, they will tend to “chunk” or organize the text as they read. 
This ability to understand and use informational text structure is essential in school learn- 
ing, but it can be a problem for students with LD. Such students demonstrate less aware- 
ness of the different text structures in informational texts than their normally achieving 
peers. These learners with LD often struggle with determining the main ideas and identi- 
fying the types of text structures (Chen & Englert, submitted; Gregg & Mather, 2002) 
that underlie the arrangement of ideas, including compare/contrast, explanation, enumera- 
tion, and persuasive texts (Englert & Hiebert, 1984; Englert et al., 1989; Wong, Wong, & 
Blenkinsop, 1989). 

Englert and Thomas (1987), for example, found that students with LD were weak 
in their abilities to form expectations for the details that would follow a topic or main 



53 




idea sentence, which inhibited their ability to anticipate and construct the relationship be- 
tween the text passages and related details. As an example, if students with LD were 
shown the sentence stem “there are many ways to travel across town,” they might predict 
that the next sentence would be “my bike is red,” rather than “these ways include riding a 
bike, sliding a skateboard, taking a bus, or just taking a walk.” In this example, students 
with LD showed some sense of the topic (e.g., travel), but they did not identify the text 
structure (e.g., enumeration) or constrain their identification and production of relevant 
details and evidence. Furthermore, even though the text is read aloud to control the varia- 
ble of decoding difficulties for students with LD, they still have limited awareness of text 
structure, which inhibited them from organizing information and recalling main ideas 
from the text (Englert & Thomas, 1987; Hansen, 1978; Taylor & Williams, 1983; Wong 
& Wilson, 1984). This inability influences the abilities of students with LD to read and 
write coherent passages, since they may not be able to identify the higher-order units cor- 
responding to the purpose and intended meanings of groups of related ideas. 

Sensitivity to text structure has a pervasive effect on learning performance since 
students must apply that knowledge in an iterative fashion throughout the literacy process 
as part of planning, organizing, summarizing, composing, and monitoring texts. Using 
text structure to identify and make use of informational ideas is a key element in school 
literacy, but students with LD may not be equipped with this ability (Dickson, Simmons, 
& Kame’enui, 1995; Seidenberg, 1989). One of the reasons for this inability is that the 
structures of informational texts are distinct from those of narrative texts, so students with 
LD have a hard time transferring the reading strategies applied to narrative text to the 
task of comprehending expository texts (Seidenberg, 1989). This makes it harder for stu- 
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dents with LD to recognize the supporting evidence in paragraphs, and identify the gist 
and main ideas in informational texts (Bakken, Mastropieri, & Scruggs, 1997). 

Contextual factors. Contextual (environmental) factors have to be considered in 
reading tasks, especially for upper-elementary and middle school students with LD. They 
rely on the academic, social, and environmental settings to cope with and respond to texts 
in addition to effective literacy instruction that is aimed at increasing their skills and 
strategies. However, those students who get support from resource rooms receive little 
reading strategy instruction, especially for hypertexts; instead, they may receive assis- 
tance only with completing their homework assignments from their general education 
courses. This cannot provide students with the ability to transfer knowledge and indepen- 
dently complete tasks when they face similar tasks in the near future. 

Important Issues in Online Reading of Students with LD 

Students with disabilities often experience reading problems, such as difficulties 
with reading fluency, text comprehension, text reasoning, and vocabulary learning 
(Scruggs & Mastropieri, 1993). With the advent of computer technologies in elementary 
school classrooms, many educators turned to electronic materials to assist students who 
have difficulties reading (Higgins & Boone, 1997; Kulik & Kulik, 1991). Nowadays, 
these educators are applying emerging technologies, such as the Internet, to assist such 
students with reading in general content education (Castellani & Jeffs, 2001). There are 
several advantages for people with disabilities who have access to hypertext. First, hyper- 
text can accommodate people’s particular needs. For example, they can change the size, 
appearance, and layout of text using screen or text readers in the hypertext. Second, 
hypertext contains graphics, sound, and video that help motivate students and enhance 
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their literacy learning (Center for Applied Special Technology, 1996). Third, the hyper- 
text may be effective for special education students because the text provides specific 
structural cues and textual signals (i.e., headings, explicated navigation tab names, ad- 
vanced organizers, topic overviews, summarizing statements, preview sentences, and 
boldface or italics) that reduce working memory load and benefit self-regulated learning 
processes and recall, even in expository passages (Naumann, Richter, Flender, Christ- 
mann, & Groeben, 2007). Such signals or cues help learners form a coherent representa- 
tion using strategies to comprehend main ideas and supporting details. Also, learners will 
find it easier to select, organize, and integrate information with prior knowledge when 
they use the navigation tab names in the hypertext (Naumann et al., 2007). 

Reading and searching for information on the Internet is an interactive process be- 
tween the reader and hypertext (Wang, Hawk, & Tenopir, 2000). Students’ characteristics 
are also important factors that influence the reading process and results. Students with 
special needs are a particular group that needs and deserves more attention regarding 
their learning and instruction. However, research to date has paid little attention to the 
role that student characteristics play in online environments (Kuiper et al., 2005). While 
the Internet is central in students’ learning, it is imperative to examine students’ reading 
characteristics, searching behaviors, and strategy application in this ill-structured, online 
context, including students with and without learning disabilities. After all, online learn- 
ing will not only benefit students’ school learning, but also their lifelong education. 

Purpose of the Study 

Because the Internet is pervasive in schools and in people’s homes and has be- 
come an important tool for teaching and learning (Ministry of Education, Republic of 
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China (Taiwan), 1998; 2003; U.S. Department of Education, 2004; Web-based Education 
Commission, 2000), it is important to explore students’ online reading strategy use and 
hypertext processing skill. However, as stated earlier, little is yet known about the com- 
prehension and learning processes of online reading strategy application of elementary- 
school students with or without learning disabilities, including U.S. and international 
learners. This is especially true for Taiwanese learners. A systematic search of scholarly 
databases in Taiwan located only three research articles focusing on the online reading 
comprehension strategies of students without LD (i.e., Chang, Su, & Sung, 2001; 2002; 
Sung, Lin, Chang, & Huang, 2004), and no research studies addressing the online reading 
behaviors of students with LD (Lin, 2006). It therefore seems urgently important to in- 
vestigate whether disability status may contribute to differences among students with re- 
gard to their knowledge demonstration, reading comprehension, strategy implementation, 
and skill application. It seems plausible that elementary children with learning disabilities 
may use different online reading strategies than students without disabilities when inte- 
racting with hypertext and hypermedia. Very few studies have looked at — let alone tho- 
roughly investigated — how these students meaningfully acquired and integrated hyper- 
texts. Lurthermore, when students step into middle schools, informational passages, 
which are seldom taught in elementary schools, will be the main textual materials. With 
more and more students reading informational texts of various kinds on the Internet, it 
therefore also seems urgently important to investigate the reading strategies students with 
and without LD use with regard to this particular kind of online text. 

Drawing on this context, the purpose of this study was to investigate students’ 
(with and without LD) application of online reading strategies and hypertext processing 
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skills to online expository texts. Based on the fact that, in most schools, Internet use in- 
creases substantially for most students in the higher-grade of elementary school, the deci- 
sion was made to focus on upper-elementary and lower middle school students. To give 
the study an international and comparative dimension, taking advantage of the author’s 
expertise and background, the decision was made to study students both in the U.S. and 
in Taiwan. 

Research Questions 

A single major research question led to four minor research questions. The major 
question was: How do upper-elementary students with LD and their general education 
peers in the United States and Taiwan approach the comprehension process in informa- 
tional literacy tasks involving hypertext environments? The minor questions deriving 
from this major question were as follows: 

1. What are their Internet strategies and behaviors? 

2. How do they perceive and utilize the organizational structure provided in online 
environments? 

3. How do they search for information using the Internet? 

4. What reading strategies do they utilize before, during, and after an informational 
literacy task in a hypertext format? 
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METHOD 



Participants 

119 fifth- and sixth-grade students participated in this study. This number comprised 
52 general education students and 6 students with LD from four US schools, and 52 gen- 
eral education students and 9 students with LD from two Taiwanese schools. The stu- 
dents were from suburban schools in the Midwestern U.S. and from northern Taiwan (see 
Table 5). Each of the students with LD met the criteria for how LD was defined and di- 
agnosed in the public school district: 

1. identification by the school district as having LD, based on a significant discre- 
pancy between ability and achievement using a regression formula; 

2. a verbal or Performance IQ scale score between 80 and 135 on the Wechsler Intel- 
ligence Scale for Children-Third Edition (WISC-III); 

3. an achievement discrepancy of at least one standard deviation in reading or writ- 
ten expression as determined by composite score on a standardized norm- 
referenced test of educational achievement; 

4. absence of sensory motor and emotional disabilities; and 

5. English or Chinese/Mandarin as their primary language. 



Table 5. Participant information 



Location 




# of students in 


Group Survey 


# of students in Individual Measures 


U.S. 


52 


All 5th Grade 


M: 21; 


White: 47 


4 


All 5 th Grade 


M: 1; 


White: 4 




GE 




F: 31 


Black: 5 


GE 




F: 3 






6 


5th Grade: 2; 


M: 4; 


White: 4 


5 


5th Grade: 2; 


M: 4; 


White: 4 




LD 


6th Grade: 4 


F: 2 


Black: 2 


LD 


6th Grade: 3 


F: 1 


Black: 1 


Taiwan 


52 


All 5th Grade 


M: 27; 


All Tai- 


7 


All 5th Grade 


M: 3; 


All Tai- 




GE 




F: 25 


wanese 


GE 




F: 4 


wanese 




9 


5th Grade: 6; 


M: 5; 


All Tai- 


9 


5th Grade: 6; 


M: 5; 


All Tai- 




LD 


6th Grade: 3 


F: 4 


wanese 


LD 


6th Grade: 3 


F: 4 


wanese 


Total 


119 students 


25 students 
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All 119 students participated in a group survey, and 25 of these students were ran- 
domly selected to receive individual measures. These measures are explained in the fol- 
lowing sections. 

Materials 

Literacy Measures. Several group and individual measures were utilized to de- 
termine each student’s reading skills and strategy use on the Internet. In the first measure 
(measure A), a whole-class questionnaire about students’ reading strategies (see Appen- 
dix A) was administrated in the fall semester after the start of school. The questionnaire 
took approximately 20 minutes and was administered by the researcher. The question- 
naire was read aloud to students to minimize difficulties with word recognition abilities 
or reading fluency speed (Englert et al., 1991). This survey included a paper-pencil for- 
mat that required the students to answer 18 questions. 

The survey questions asked students about their Internet use, reading comprehen- 
sion strategies in print and online environments, and strategies for online information 
searches. For example, “ Internet use ” asked about the frequency of students’ online activ- 
ities, such as online reading (i.e., news, blogs, Facebook, Websites, emails, etc.), email 
use, Instant Messenger/text message typing, TV show/movie viewing, blog/Facebook 
writing, information searching, Internet game playing, and file downloading. “ Reading 
comprehension ” surveyed students’ understanding of reading activities, such as print ma- 
terials, online texts, and online information finding. “ Online information search ” meas- 
ured strategies for finding information online, such as search term selection and search 
result decision-making. “ Online reading comprehension ’ measured students’ online read- 
ing comprehension through written retelling in structured and less structured texts. The 
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